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CAUGHT SHORT! 
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microscopes soon. 
Be sure that they 
will be on hand by 
ordering NOW. 


It only takes a 
few words on the 


‘phone or an order 


to us by mail. ' 
DO IT TODAY 
Illustrated— 
The Bausch and Lomb Model FB-2 
Catalog No. 98000 $102.00 
Many other models are available. 
Check with us for delivery and prices. 


CHICAGO APPARATUS COMPANY cricaco 


Please mention THE AMERICAN BIOLOGY TEACHER when answering advertisements 


| 
ee 
Koy 
| al 
| a | 
| AND 
| LR, 
* 
| 
=, 
ORATOR 


‘The American 
Biology ‘Teacher 


Vol. 9 


BENJAMIN C. GRUENBERG 


Now that we have found out what an 
--fission mechanism might do, what 
e voing to do with our science edu 

ol And specifically, what kind of 

ure we going to teach next vear 
the next decade? 

Our education in the past has been 
1 based on the idea that the power 
h knowledge confers is primarily of 

because it vields advantages in 

tion or in war. Can we continue 
ch biology as if it were merely to 
ise the power of those who already 
ill the advantages? 

Theoretically, evervbody may benefit 
the concrete or material results of 
fic knowledge. Teachers and _ sei 

sts. however, are but tardily discov 
that people venerally can nol 


efit from science unless virtually 


body has a chance to share in the 


and spiritual consequences of sei 


methods, knowledeve, atti 


s. For in addition to the many 


ssible applications of scrence there are 


deep far-reaching implica 
sclence implies, for one thing 


ne less than universal democracy 
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leaching Biology After the Wars 


Can we, after the wars, be satisfied to 


‘ 


train technicians to ‘‘apply’’ science for 
those who hire them and at the same time 
disregard the implications of science for 


) 


‘everybody’’? These are questions we 
have not been trained to face. 

In 1932 the report, A Program for 
Teaching Science, more widely known as 
the ‘*Thirty-First Yearbook’’ (of the 
NATIONAL SOCIETY FOR THE STUDY OF 
KpUCATION), formulated the goal of 
science teaching as ‘‘the enrichment of 
life through participation in a demo- 
cratic way of life.’’ The report does not 
define ‘*democratie,’’ perhaps because 
that is a political concept, not a scientific 
one, or perhaps because everybody knows 
what it means. Most of us, however, 
whether teachers or scientists, have re 
ceived at best a smattering of Eighteenth 
Century ‘‘social philosophy ’’—just suffi- 
cient to make us good citizens for the 
way of life established by the colonists 
who rebelled against George IIL. 

Because the schooling to which most 
of us were exposed was already highly 
departmentalized, we are inclined to 


assume that we can make science ‘‘ prae 
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tical’’ for everybody by teaching every 

body the general concepts or principles 
of the several precious ‘*subjects’”’ and 
then pointing out some of the practical 
consequences. We show how discoveries 
about tubercles on the roots of legum 

nous plants can lower the price of 
cheese. We try to make our teaching 
practical by tying the germ theory in 
with personal or community routines in 
order to motivate a new ethic regarding 
public expectoration or regarding the 
acceptance of vaccination. We tie the 
life of the forest in with shortages of 
timber urgently needed for housing, or 
of paper pulp necessary for books and 
newspapers. And so we hope that even- 
tually a new generation will arrive at a 
workable compromise between the mora 

right to exploit the world for privat 
profit and the right of common people to 


preserve their material heritage. 


INTEGRATION 


In such wavs we strive to achieve the 
‘‘integration’’ that educators have been 
demanding of teachers who have been 
trained in various technical specialties 
We introduce such eategories as ‘con 
servation’ or ‘‘health’’ or ‘‘plenty’’ 
which have no place at all in the ** pure’’ 
biology of the colleges. But we might 
apply in our teaching something about 
integration that we learned in our biol 
ogy We teach, for example, that the 
cell is ‘‘the unit of structure’? in meta 
phytes and metazoa, although we lone 
ago gave up the idea that the organism 
grows by adding cells to piles of earlier 
cells. We think of the organism a: being 
continuously a whole organism, from its 
one-celled stage on, and as beine con 
‘integrating’ 


tinuously engaged in 


the progressively differentiating parts 


Why must we, when we are teaching, 


at’ as 1 we considered the somites Ol 


an arthropod larva, for example, or the 
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poly pis of a hydroid colony, to be inde 
pendent units that somehow get stuck 
tovether and become differentiated and 
then ‘‘integrated’’ into a unified livine 
being? The coherence which we observe 
in the behavior of the insect has been 
there from the beginning: it Is not the 
result of a final act of ‘‘integration.’’ 

In teaching biology, we have to recog 
nize that the student, with his attitudes, 
tastes, appreciations, hopes, and fears, 
is an organic whole—which includes his 
systems of ideas. We cannot, of course, 
relate our teaching to all his needs and 
interests simultaneously. But we do not 
have to arrange our topics according to 
the categories which research biologists 
have developed for organizing their tech- 
nical material. We can cut our material 
of instruction into units that are more 
directly related to the daily affairs of 
people, the common problems, the com 
mon curiosities, the Common concerns 
which are already familiar to children 
Evers child is coneerned with food: but 
it is a rare child who wants to know 


Many 


about nutrition and assimilation 
children will wonder how the 
part of the meat or milk or molasses 
came to be, but hardly any will inquire 
into the meaning of ‘* photosynthesis.”’ 
Every child will ask where babies come 
from, but few are likely to ask about the 
‘principles of reproduction 

We must of course try to familiarize 
students with the ‘*bie ideas’* or prin 
ciples, but we must from the first teach 


these in relation to common problems 


We educate and we become ‘‘scientific’’ 
when we pool common experiences or 
traditions that bear upon such problems ; 
for then we discover how inadequate our 
is and how inconeru 


We dis 


cover how complex the common everyday 


common ignorance 


ous are our cliversified answers 


problem Is, and proceed to analvze it ; 


and then we consider the possibility of 


| 

| 

| 
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solving one fraction at a time. At this 
stave we may help students to realize 


that biology is part of everybody’s busi- 
ness, rather than the secret preoccupa 
tion of remote scientists pursuing private 
curiosities. Our students must learn 
at we are all biologists, whether we 
it or not, for everybody has to 
develop a theory of life and ‘‘apply’’ his 


es to evervday living. 


METHODS 


To develop general scientific concepts 
by attending to common problems, we 
have to vive special consideration to 


As the Report of the Harvard 


bie thods 


Committee points out, ‘science instrue- 
on in general education should be char- 
acterized mainly by broad integrative 
Jements.’’' This does not mean special 
‘ssons’’ for integrating but something 
n our methods that does affectively and 
significantly tie together. 
together by comparing: we 
compare the scientific method with other 
methods that any of us may know—hear- 
sav or folklore, authoritative tradition 
‘ritical empiricism or ‘‘depending on 
argumentation, hunches or 


yperience, 


elations, beliefs. We 
muipare the methods of biologists with 
those of physicists and astronomers, with 


How did 


people in foreign lands or in’ former 


se of historians or lawyers. 
nies solve these same problems? We 
tovether by bringing out relation 
ships—what depends on a sound solution 


Who would be affected 


) 


this problem ? 
it favorably—and who unfavorably ? 
We tie together by relating the problems 
the methods to the social conditions 
vhich they arise. The Crusades and 

er vreat migrations distributed loot 
earning as well as plagues and pre) 
ices; and thev created new problems 


al Education in a Free Society. Re 
Harvard Committee. Harvard Uni 


ress, 19045. 155. 
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for those who remained at home ; the work 
of Leeuwenhoek had to precede the germ 
theory, but the evil-spirit theory did not 
have to wait for microscopes. And we 
tie together by showing how contribu- 
tions to our understanding came from 
many nations, many cultures, many 
races and sects. 

Such integration means, of course, 
that the teacher and the students must 
constantly go out of bounds; but all 
genuine effort to understand must al- 
ways do that. Our own specialty in- 
volves not only geography and geology, 
physics and chemistry, astronomy and 
mineralogy, but economics and public 
policy as well as glass-blowing and 
refrigeration. 

Teachers who feel under pressure to 
cover the vast and constantly growing 
bodies of special knowledge will be 
tempted to use spoken and printed words 
where they should use demonstrations, 
and to use demonstrations where they 
should help students with direct labora- 
tory and field experience. For labora- 
tory work and direct observations take 
time. And trying to report clearly and 
precisely what one has experienced and 
thought takes much effort as well as 
time. But students can achieve the de- 
sired understandings only through direct 
handling of materials and situations so 
as to vield conclusions which leave no 
doubt, even though they raise new ques- 
tions. Teaching by merely telling—how- 
ever emphatically—the many facts, the 
ereat conclusions, the ‘‘steps’’ in seien- 
tific procedures, the social or economic 
implications of great discoveries, defeats 
To cite 


the Harvard report again, whatever may 


the very purpose of our science. 


be conveyed without precision and with 


out relation to direct observation ‘‘is not 
only not science, but it in a very real 
(ibid... 153). The 


sense unscientific 


Report continues, 


ne The 
her t} 
ne oO! 
hanghi 
yht he 
rect 


bivotl eS 


Ss 
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pi 
if 
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é 
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ne 


Che American 
perilously close in spirit to the 
with 


Ss Inception. 


whieh modern sclence 


It POssesses the 


| 
Ol le rellance upon verbal u 
s case the authority of the 
scientine teXts it has the same 


deductive structure, 


e preoccupation with words 


vith objects and processes whiel 


perfectly svinbolize The 
n understanding of selence 
mveved as well or better without 
on experiment apd mathe 
oning’ involves fundamental 
nsion of the nature of science.” 
s todav the most dvnamic 
ry bringine the minds of men 
People everywhere are sun 


antagonized by their conflict 


their f virtue 


concept O 


by their eriteria of 


lh sclence they can al 
mon agreements need not 


entific 


principles carry a 
rree of validity than politica 
Nor need we. belittle phi 
r religions or ‘‘superstitions”’ 
tribe and everyv ave las 
vn exclusive brand But it 
onificant enough for ever, 
lerstand that what we cal 


t body of scientific principles 

utributions from all peoples: 
both beine used and contin 
d and refined by people o 
races, religious VlewWws: al 

Tih he a dated 
Sec] ) methods hat 
) l people, rewar 
ationalit or political oO 

Lit} TI last has, 
mitations ror sone peop 

to look through a microscop 
side of a ii Y ablllinal D 

X-ravs. There are st thors 
The answers Ih advance alr 

) moved scientific methods 
IS n ertheless mal 

t systematic attempt to attall 
vorkabl OL Tea 


Bir 


that 


lo 


Teache 


eludes nobody 


vations from nearly 
ine to find a basis 
race 
eroups that 
professional dip 
leaders, 
scholars trained in h 
manities.’’ | 


speak lnteria 


agree on principles that affect our very 
existence At the same time, sclentists 
have wvenerally intil recently been 
either indifferent to what protessiona 
and aders have been dome 
through politics or ritic¢ism, oO} 
else quite lacking In strong convictions 
as to what soclet in 
plies nav, cdemanhas siti the putt 
Oot smoke DICW a Pro. roshima an 
Nawvasak! Ol Us hla yne tO SUS 
pect that t ns of scien 
tists who are quite ignorant of the classi 
traditions rally | worse that 
the n tip t ) it 
to whiel ve 3 Hee ib ‘Ted 
The bes \ 1) ib if 
our blologyv nav not end wa 
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areving tl i hderstana 
ne alld iT 
re-orient that SSulral ot to sa 
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Term Papers or Term Projects in Biology? 


CHARLES W. QUAINTANCE 


stern Oregon College of Education, La Grande, Oregon 


a large university a certain scientist 

s how he was cured of assigning term 
ers to his freshman biology classes. 
One spring the students blithely handed 
their more or less voluminous term 
but were later surprised when 


‘ame to the final examination. 


was but one question handed to 
Write vour term paper.”” Many 
st nts could not beein to do this, since 


had not made the new knowledge a 
Such incidents cause 


themselves 
biology teacher to ques 
the value of library term papers 
r vVears, In an effort to make 
an student research a more vital 
Kastern (orevon C‘ollece has 
biology term projects instead of 
An explanation of the svs 
ana its possible values Is pre 
nterest others in considering a 
noted 


It should be 


college experience is” re 


here this procedure may be 
schoo] olowy classes 

AMPI ovr TI PROTECTS 
1 project lmplies, 


sa cdistinetion between a small 
for a daily assignment, and that 


A claily 


eht be illustrated with the as 


fora term assignment 


‘Collect the longest one-vear 
an locate, and the oldest six 
vou can find lor term proj 


level. 


collection-ty pe 
s are discouraged Someone has 
hat collections alone make museums, 
naturalists The collection ol 
wies, and flowers has its place 
does not answer the objectives ol 


proy et at level 


An annotated term project which 
serves also as an example suitable for 
teacher-training students follows : ‘‘ Make 
an underwater zoo. (Cf. MeClintock, 


The Underwater Zoo) 


anced aquaria, plant Elodea in containers 


a) To make bal 
of different sizes. Use a large aquarium 
and several others of gallon or less ca 
pacity. (b) Stoek large aquarium with 
varied aquatic life from local ponds, re- 
plenishing from time to time. (¢) Iso 
late in separate smaller aquaria such 
voracious forms as the Giant Water Bug. 
d) Observe at different times of the 
day and evening. Make appropriate 
notes and drawings on feeding habits, 
modes of breathing, metamorphosis, and 
other behavior of the underwater animals 
therein.’’ 

An example of a pre-medical project 


would be: ** (a) Quick-freeze and slice a 
fetal pig, the arteries and veins of which 
have been previously injected with a svn 
thetic colored latex. Kor the exhibit 
days, mount slices in consecutive order, 
to demonstrate continuity of organs 
b) From slaughter house obtain fetuses 


horns: demonstrate 


within the uterine : 
these to classes.”’ 

Wild pets make popular projects. Se 
curing the ‘‘pet’’ is often the most ardu 
ous and time-consuming part of the 
project. The laboratory during project 
season has as many of these native live 
animals as space permits. Representa 
tive animals brought in are: ground 


squirrels, muskrat, covote, porcupine 
deer mice, chipmunks, painted turtle, 
spiders, salamanders, and snakes, and 
interesting insects such as the praying 
mantis. 

The birth of voung and their survival 


under the abnormal conditions of the 


} 


~ 


moving 


wood plai 


ioted 


| he 


American 


yboratol \ 


crowded during the day with 


humans, 1s keenly followed by 


ents. One instance will suffice 


the enthusiasm aroused A 


lege girl ‘‘drowned out’’ a eround 


quirrel from its burrow on the erease 


Shortly naked voung were 


in the cage, thus establishing the 


ex of the wild little captive. Two, three, 


ve, and final Vv, seven voung appeared 


he interest of the college girl became 


almost materna especially after the 
mother appeared to have eaten two of 
ts young The owner of the project 
threw a wrap over the cage to darken 


and the other five voune, raised 


necesstyl | A 


injected « 


were 
college humor 


the 


touch of 
virls din 


the 


night at 
the 


as 


roon when ol 


squll ‘e| progeny Was saluted 


with a sone of congratulations 
Tl xperimental project has popular 
appeal and learning value Kor ex 
ample, ‘*(a) Feed experimental hamsters 
a diet deficient in calcium; keep controls 
on a normal calcium diet b) Weich 
reeulal and plot graphs on weights of 
ih individual hamster, both experimen 
tal and ntrol ¢) Skeletonize one 
| ach of the control and the experimental 
| eroups. Mount bones of these two side 
by side, for comparison Qn such a 
project, tw persons, congenial to each 
other, elect to work together, and are 
each responsible Tor alternate davs, In 


‘ludine the 


week ends 


Some projects are difficult to exhibit 
satisfactorily, vet have real value for 

rtain types of students An example 
of this kind of project is the observa 
tion of nesting, courtship, and feeding 
f a species of bird One spring at the 
‘ollege, one of the best athletes chose to 
pursue the wanderings of a_ partially 
albino robin He followed the bird 
through two nestings, on or’ near the 
campus, and while an inheritance of 
vhite feathers was not shown, the project 


Biology Peacher Jan 
served TO keep the class thy 
presence of a fine example of mutation 
PROCEDUR] or TI PROJECTS 
A list of sugvested pro ye Ts 
pared ; each project is annotated wit! 
suggested procedures, such as the ¢ 
amples just given. Instructors will d 
velop favorite project sources such as 


The 


] 
and of Turto. 


Vews St 


Biolog 


ents, 


the files of 


Tea he) 


from time to time originate new and 
popular projects The project list) is 
made as extens as possil n order 
that there will be enoueh for students 
without necessit of dup ition Be 
sides, an extensive and st Oo 
projects gives the individ student a 
chance to find something he reall 
dome 

Student Initiative encouraged 
Kach student chooses his own projects 
and is responsible for carrvn throug! 


with as little 


heip as possible 


dlents requil more than 
others, however, but the instructor re 
Trains Trom Yivin too muel Help 
the spring quart vhen projects are in 
full swine, the nstructors are bhavn'e ! 
less familiar with the adaptability 
each student for projeet work, and con 
sequently can give helpti uinsel in 
student choice and also ne the 
project to completion 
STUDENTS ALSO GRADE PROJECTS 
With the aid of a pre-ratine students 
can satisfactorily rate projects. It has 


become traditiona 
appoint a committee oF Trom five to seven 
oft 


hot! SPN OCS al 


students 
lormitories and town, 


be responsible rol aluation of all 


ects Criteria for student @radn ire 
stablished 
As a motivation for students a proje 


set | 


exhibit 


Is 


| | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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y. The date for completion of projects 
is set for several weeks before finals in 
order not to compete with the final term 
The date 
for completion of projects automatically 
sets the date for the Project Exhibit. 


requirements of other courses. 


TeRM-ProJgecr 
School children of the city schools are 
invited as guests of the college biology 
department at scheduled times during 
Exhibit 
by their teacher who has prepared them 


Davs. They are accompanied 


somewhat for the 
Many 
dren to take notes on what to look for, 


biology 
teachers require the school chil- 
they actually observe. 


and then what 


This culminating aetivity is organized 
through student chairmen who arrange 

biology students to act as guides at 
each scheduled hour. The reactions of 
school children, the questions they ask, 
and the interest of the grade school 
ichers, all repay the college student 


non-biology students of the college, high 


for time spent acting as guide. 


school students, and citizens of the com- 
munity attend the exhibit. This vear a 
total of some thirteen hundred schoo! 
children attended. In addition, the ex- 
hibit was held over for the customary 
Mother’s Day Week End when mothers 
om this region visited the college. 
The local newspaper sent up a reporter 
vho headlined his artiele ‘* Tots see chiek 
heart beat One fourth-grader was able 
to guess the name of a_black-skinned 
mammal stuffed by one of the students 
She was the only one of a group of thirty 
who touched the skin, felt the spines, and 
euessed a baby porcupine. Thus she won 
nickel. A few minutes later, up at the 
drinking fountain, she confided to the 
nstructor, ‘*T didn’t like science before, 
uit now Lam going to be a scientist.”’ 
These anecdotes illustrate that the ex- 


hibit of good projects has dramatic value 
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for college students, for children and for 
adult 


vives grade school and high school teach- 


citizens of the community. — It 
ers ideas, too. Thus, the value of term 


projects goes beyond the classroom. 
Certainly in communities where there is 
no college, the local high school can fol- 
low out a somewhat similar procedure 
In teachers colleges biology may be pro- 


fessionalized in this way. 


EVALUATION OF Project TEACHING 


A valid objection to term projects in- 
stead of term papers is that projects do 
not give the student an opportunity to 
write and organize his thinking and to 
apply what he learns in Freshman Eng- 
lish. The student does miss a chance to 
write an extensive, documented paper, 
it is true. However, freshmen term 
papers are often written with large pas- 
sages copied verbatim from books, with- 
out adequate acknowledgment. Some 
papers are digests of others on file in the 
dormitories. Besides, the biology student 
has had a chance to do some writing 
earlier with regard to required book re- 
ports on natural history. 

On the other hand, a good term proj- 
ect does require organization, and often, 
The distine- 


tion between project work and library 


some writing up of results. 
work is that the student learns from 
what he does rather than what he reads 
only. As indicated in the introduction 
to this paper, the term project is in- 
tended to vitalize a learning experience. 
If it fulfills this need it may be relatively 
unimportant whether the writing of a 
long paper is called for or not. 

Term projects are not easy to grade, 
and some may object to student grading. 
Both term papers and term projects are 
open to the same criticism, namely that 
they can be rated, at best, somewhat sub- 
jectively. However, the average of stu- 


dent grading by members of a student 
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agrees, on the whole, with 


and students know 


he imstructor who 


itten down beforehand by the 


otten het 


has done 


t rron the project 
ss, the total Glars learning ma 
e al i cil 
4 
addition STicients 
oO} \ ! the 
sitors durine Exhibit Davs 
eves That most stucents 
project 1dea It irnishes 
pace a DUS pro 
+ \ 
STIGeHTS, all 
se al the ones Who are 
) i hot andi 
PS 1) ect Ol} 
opnel Vatel 
thoue! 
oject What these sa 
) 
~ rp le { is 
\\ 
) ) ‘VI 
j SO] 
dents ati 
is iro 
ratol it) 
~ T ) t | 
(ls 
a } 
( trane smelis To Thre 
ms are aVallaD pore 
I 
THIS S rable 
| 
haha re rst! 
alte! é Cal 
( prowye TS il 
) tend to lessen ( 
Ss much mo student co) 
h the instructor n this tvpe 


Teache 


of work than there would 


ample with ter papers 


Kach vear o1 s tempted to revert to 


thre easlel Nevertheless the 
rae that ne\ STU nts ear each Cal 
int Pres Tie proposer 
pro t indicates the advantage inherent 
n student int There is much t 
sald a t! project 
~ wT 
erm prowvects the hie enl 
trad book stu 
to display tl ty. It will be con 
ec that sol he most SCLELLTIOUS 
students have ¢ \ nt earnin 
Dut DV ado ta pror 
il student ! \ls 
(| ) i 1) 
\ +} 
} 
} 
TS 
i! 
\s ( | 
DOSSeSS 
owe} racdes 


| 
| 
| isure tl 
| 
| 
| 
| 
| 


‘ - 


Large-flowered Trilliam, which changes from white to pink, grows rapidly from seed in 


Photo by C. R. Shoemaker. 


Conservation Series, Unit VI 
The Introduction of Natural Resource Planning 
into Our Schools of ‘Today 


RICHARD L. WEAVER 
nal Director, Audubon Nature Center, 
The metamorphosis of our nature 
hing in the schools from an elective, 
esthetic, and extra-curricular activity to 
Vnamic required curriculum MUST 
is been taking place over the last ten 
ars in a slow but determined way 
Soon we shall see natural resource plan 
emerge in our natural and social 
sclence programs as one of the dominant 
important interests which will in 
fluence many other fields such as art, 


riting, literature, sociology, histor, and 


rnment 


enwich Connecticut 


In states and cities where conserva- 
tionists have approached school adminis- 
trators with a sound practical approach 
to resource planning, programs have 
been introduced and conducted with sur 


Whether 
called nature study, nature 


prising success, these pro 
vrams be 
education, conservation education, or 
natural resource planning, they all must 
embody the fundamental concepts of 
conservation if they are to succeed and 
wih the support from school people, who 


are already besieged by hundreds of new 


| 


Gardens are of interest to bovs and girls 
alike, In all grades of the elementary school. 


Cleveland Schoo! Garden Photo. 


interests and in some cases by _ selfish 
groups. 

One of the first tenets of a sound con- 
servation program is that it be inclusive 
enough to encompass interests of the 
majority of the people. It will not be 
readily accepted if it caters to any spe 
cial interest group. It can, however, 
include portions of many of the pro 
grams sponsored by these special groups 

Conservation Is unselfish in its require 
ments, and vet it is often sponsored by 
eroups that are selfish, biased, or narrow. 
In sO many cases it has emerged as a 


erusade of groups or individuals for 
merly engaged in destructive practice 
and which have become 
stricken or felt the pinch of dwindling 
resources and saw conservation as their 


OnIV salvat 


101 In a few cases it has 
been a fine vehicle for otherwise obscure 
ride to fame 


individuals te Certainly 


more peop! » have become attracted to if 
by what thev could give than what they 
would receive in remuneration. Too 
often what has been ‘‘sauce for the goose 
failed to be sauce for the eander,’’ and 
what was preached failed to be prae 


ticed 


We must undertake conservation of 
our natural resources for the sake of the 


resources and for the majority of the 


people, and we must use the’selfish in 


terests of groups and individuals only 


| Jan. 


insofar as it does not endanger the main 
cause. 

A second tenet is that the conserva 
tion education program be important 
and practical. It must remain within 
the possibility of execution within the 
schools. Administrators and teachers 
alike are reluctant to accept additions 
to their programs unless a definite need 
is felt and they can see how it can be 
Incorporated into their already crowded 


program, 


The school garden offers a fin 


tion ces To 


How To PLAN CONSERVATION PROJECTS 


This is not too difficult if we begin with 
local problems ana apply the same pro 
cedures that are used in solving similar 
problems In other fields If the com 
munity needs tennis courts, a swimming 
pool, a recreation center, a new school, 
or a more efficient fire o1 police system 
an interested group or an individual 
must first arouse interest in the project 
and demonstrate the need. Information 
concerning the probable use, and such 
items as the cost, and desirable location, 
must be obtained. This must be sub 
mitted to those in charge with a definite 


suggestions Kar 


proposal or list ol 


Lin 3. 
| 
| — 
good 
| Phot 
| 
| 
| 
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seedlings and sloping gully sides. 


tain types of activities it may be neces 
S to divide the class into sections and take 


ups out at different times. 


hted administrators usually have some 


ans formulated already and welcome 


support. So with the cooperation 
the responsible officials, the majority 
the people must be convinced of the 
rtance of the project and must give 


irmative vote to authorize the cost 
achers should not let such oppor 
student con 


s pass by without 


S ation of them. These projects, 
ot school sponsored, offer a chal 


to any teacher to engage In some 


‘constructive and worthwhile teach 


Conservation problems and proj 
ffer as many opportunities for 
teaching a living experience 


Here are 


nservation field 


some of the possibilities in 


adequate park system with nature 


flower gardens, wildlife shel 
sand feeders, pienic areas, and hiking 
\ town or school forest to démonstrate 


cal forestry methods and have a 


lumber, Christmas trees, and 


for the school. 
\ well-land: caped school vard which 
ittractive to birds and mammals for 
st observation. 
\ vine nature museum, zoolo@ical or 


nical garden to demonstrate proper 


] 


plants and animals. 
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Attractive approaches to the town or 
city by auto and train where advertising 
is properly planned for the best appear- 
ance, and wildlife habitats are con 
sidered. 

Wildlife sanctuaries with plants, birds, 
mammals, snakes, predators living to- 
vether in their natural state. 

Streams managed so as to be desirable 
places for plants, fish, birds, and 
bathers. 

Kields tilled to keep the topsoil in 
place and in a fertile condition. 

Lakes, seashores, and forests clean and 
available to the public and properly 
supervised. 

Forests that are cut on a sustained 
vield basis. 

Marine and aquatic resources har- 
vested on a sustained yield basis. 

Coal and oil mined and utilized effi- 
clently. 

Land generally utilized to its best ad- 
vantage for stream and erosion control, 
forest or game production, for 


recrea- 


tional or agricultural use. 


\ field study of erosion. 


What town or city can say ** We do 
not need natural resource planning’’ if 
confronted with a list of problems and 
What school 


‘“*That is not 


poesibilities such as that? 
administrator can dare say 
within our province ?”’ 

Just where do these things fit into our 


ducational program, are they science, 


| (7 
~ 
~ 
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Nao 


Jan. 


qv 


4 
a 


Kight-vear-olds look at their world. 


civics, sociology, history, geography, 
biology, or community problems? No 
one of these subjects can encompass 
them all or provide the information 
required for a full understanding of 
the problems involved. ALL of these 
subjects have a direct bearing on them 
Students must learn from their histories 
of our bountiful past and of our ex 
travagant use and exploitation of our 
resources. From their science and biol 
ogy they must know the nature of these 
resources, their present abundance or 
scarcity, and from their social sciences 
they must encounter the social barriers, 
the expense of counteracting self-inter 
ests, and the cost of resource planning, 
as well as the difficulties of administer 
ing the programs and of getting the 
people to use the resources and facilities 
wisely once provided 

Klementary school children must be 
introduced to these resources in an in 
teresting Wa) They need not become 
too involved in the problems surround 


ing many of them, as this phase can be 


reserved for junior high or for high 


school and college The vounger chil 
dren must be taught to enjoy and respect 
the resources around them and this in 
itself is a real challenge for the first six 
or eight grades 

In high school and college these whole 
some interests must be channelled into 
constructive projects where the students 
can feel the need for group and com 
munity action and support. Thev must 
begin to feel their places as citizens who 
will use these resources and be cheated 
if they or their children find the re 
sources squandered, depleted, endan 
vered, or unobtainable 

Through the schools we must interest 
the parents, the town fathers, and the 
citizens of the future in seeing that the 
community, the county, the state, the 
nation, and even the world is a healthy, 
prosperous, and a desirable place in 
which to live and to raise future gen 


erations of citizens 


SourcE MATERIALS IN CONSERVATION 


Qne of the barriers frequently cited 


to vetting more teachers and admini 
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| 
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trators to sponsor conservation education school and club use are; U. 8S. Office of 
programs has been the dearth of suitable Education, The Soil Conservation Ser- 
texts and source materials. vice, U. S. Forest Service, and the U.S. 
However, as conservation education Extension Service. Many of the re 
and resource planning have been gain- source bulletins by the U.S. Fish and 
ne recognition, particularly during the Wildlife Service are also valuable for 
ast ten years, some states and numerous school use. The National Audubon So- 
anizations and federal agencies have ciety, Garden Club of America, and Na- 
prepared guides, informational and ecur- tional Wildlife Federation have pre- 
um bulletins for use in the schools. pared excellent guides, informational 
These materials should aid) consider- bulletins, and = pictures. Guides for 
ably any teacher or schoo! system inter teachers giving sources of information 
in promoting a conservation pro and materials have been included in the 
ral Journal of Geography, American Biol 
Year around state programs In con ogy Teacher, American Nature Associa 
servation education have been prepared lion Quarterly, Nature Magazine, and 
Colorado, Georgia, Indiana, Kentucky, Audubon Magazine. Some of these ma- 
hivgan, Missouri, Ohio, Tennessee terials are listed in Part [1—Source Ma 
West Virginia, Virginia, and Wisconsin: terials from Federal and National Agen 
vh the Department of Education or cles 
Public Instruction. New Jersey and Parr I 
Ni Hampshire, Massachusetts, Vir 


aie Source Materials from States in Conser- 
Washington, California, and sey ‘ 
pee vation Education and Resource 
other states have specialized in con 
Planning 


servation week programs. 
In Kentueky, Michigan, Ohio, Ten California 
e, and West Virgina, the depart Department of Edueation, Sacramento 


The Seienee Guide bulletins 
1. Land Farms—February 1937 (Out of 


. 
ts of conservation co-sponsored the 


aration of the curriculum materials print) 
aided financially through under 2. Water, Its Conservation and Use 
ng a part of all of the salaries of . Mareh 1937 (Out ot print) 
3. Soil, Its Use and Conservation 
+] specialist sor supers ISOrS who orvan September 1938 (Out of print) 
the program. In Missouri and 4. Insects, $1.45 
) 5. Birds, 25¢ 
nusvivania the conservation education ; 
G6. Frogs and Toads, 25¢ 
rts have been largely concentrated 7. Animal Studies, $1.50. 
the department of conservation or Source Material for Conservation Week 


commission. In Iowa, New York, Bulletin No. 1, 56 pp., 1936 


New Jersey the state colleges or Colorado 
ersities have supplied most of the Department of Education 
formational bulletins although the de 1. Conservation of Natural Resourees, 136 
partments of edueation have been inter Pp. 
ested and cooperative. Georgia 
he more recent and available publi State Departnient of Edueation 
ms from the states are listed in Part l. Natural Resources of Georgia, 222 pp., 
1937 


the accompanying materials list 
‘ Illinois 
Source Materials from States. 


Illinois State Museum, Springfield 
1. Illinois Mammals, Today and Yester- 
ed special conservation materials for day, 40 pp., 15¢ 


The Federal agencies which have pre 
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Bird-Lite, 
1938, 10¢ 


Bulletin No 


OS pp.. 


Pennsyivania Wildlife, Bulletin No. 18, 


Is pyp., L938, Zoe 
More Food tor Upland Game, Bulletin 
No 1, 44 pp. Free 
Wildlite in the Farm Program, Bulle 
n No 16, Free 
Special Wildlite Retuge Projects, Free 
Game Restoration Job tor 
Free 

Tennessee 
nent of Conservation, Nashville 


Wildlife, 
pp.. 1938, 20¢ 
The Natural 


Bulletin No. 4, 43 


Tenne 


Resources ot Tennessee, 


80 1939 

Taking Conservation to the Sehools, 
Bulletin No. 9, 1943 

Wildlite Conservation in Tennessee, 18 


Birds of Tennessee in Verse and Story, 


64 20 
\ tiuide to the Fishes ot Tennessee, 
24 pp., 306 
Forest Facts and Forest Trees of Ten 
essee, 64 pp. 
Conservation Workbook for Women, 
Wrest Virginia 
Kdueation, Charleston 
Conservation or West Vir 
Publie Sehools, Vol. I, Elemen 
(irades 1-8, 120 April 1939, 


West Vin 
Seconda 
1939, 50 


Conservation ton 

Schools, Vol. I, 
i-12, 128 pp., April 


Public Instruetion, Madison 


ne Conservation im Wiseonsin 
S ( Bull., Vol. I, No. 1, 72 
37 
Hy Teaching Conservation in Wis 
msin Schools, Curr. Bull., Vol. I, No 


102 pp., 1938 


Hel) 
( ys 


Planning Conservation Learn 


Experiences, Curr. Bull. Vol. 1, 
NO. 3, 38 pp.. 1943 
tinent of Conservation, Madison 
Progran and Projects Junio Con 
servation Clubs, 28 pp.. September 
Wiseonsn Wild Flowers 
Wisconsin Wild Lite—Birds 
Wiseonsin Game Fish 
onsin Conservation Leaeg iw, Horicon 


rvation for Wiseonsin 
|, 36 pp., 1942 


Schools, 


The Soi 


Parr I] 


Nource Materials from Federal and Na- 


tional Agencies in Conservation 


Education and Resource 


Planning 


THE AMERICAN BioLoGy TEACHER, 403 Cali 
fornia Ave., Royal Oak, Michigan, $2.00 one 
vear (monthly through the school year) 


Conservation 


Series 


l. Unit I, Seven Keys to Wildlife Con 
servation, December 1943 

2. Unit II, Our Nation’s Health Lies in 
the Soil, March 1944 


3. Unit ITI, 
April 1944 


Conservation of 


Fishes, 


4. Unit IV, Biology and Soils, May 1944 


5. Unit 
April 1945 
Special 
1943 
Nature 


1 rican 


V, W 


Issue on 


ild 


Assoc mation, 


Conservation, 


Flower Conservation, 


January 


1214 16th 


Street, Washington, D. C. 


Quarterly Bulleti 
l. Teaching 


) 


1938, 2d5¢ 


3. Conservation 


Conservation, 32 
ae Problems ot 


Edueation 


pp., 2o¢ 


Conservation, 32. pp., 


Problems in 


Schools, 32 pp., 1938, 25¢ 


The Garden 

Avenue, New 

l. Conservation 
print) 


Ave., 
single 
Six 


cOpy 
issues with 
emphasis 


l. November ] 


posters 


January 19 
February 1 
models 

5. March 1943 
6. April 1943 


Cluh of 
York, N. Y. 
Guide, 46 


Conservation 


942 


December 1942 


13 
943 


A merica, 


598 Madison 


pp. (out ol 


Journal of Geography Magazine, 3333 Elston 
Chieago, Illinois, $2.75 one year, 35¢ 


Edueation 


Pietures, charts and 


Slides 
Film strips 
Objects, specimens, 


Maps 


Motion pietures 
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Laboratory Aids 


LABORATORY AIDS 


lo SuHow Roor Hatrs 


\ 


beginning biologists how root 
ook it is only necessary to 
om of a Petri dish with two 
paper towel, a top laver of 

from the photographie 
andl scatter a dozen radish 


the black paper. Moisten, but 


fl vith water Cover «dish 
om temperature for 48 
verminating hypocotyls 
rotusion of root hairs 
1) LAY OR STORAGE BoTTLeEs 


penicillin bottles make ex 


ainers for a variety of stains 

als and can be used for use. Cork or rubber stoppers to fit are 

ections of weed seeds, or available in most chemistry supply cup 

specimens in the biology boards or the original stopper may be 
| + 


These handy bottles can be used for some things. Likewise, the tiny 
hospitals through the co vlass bottles in whieh insulin is sold can 
ome friendly nurse or from be put to use in the laboratory. 
end. It is only necessary DoNALD LACROIX, 


Amherst High School, 
Amberst. Massachusetts 


aluminum band and eap 


seo and dry, and then put in 
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The Use of Biography in Teaching Biology 


ALAN WAYNE 


s Ni York ¢ 


Human beines are naturally the most The biographical approa s valuable 
iteresting of living things, and from thi also, in providing ample opportunity for 
student’s point of view the study ol student activity in the for f not too 
hioloes omes alive when biographica technical readings and ¢lass reports, with 
iterial is effectively introduced their incidental traming 1 wlependent 
The writer’s experience in a_ larg: research and self-expressio Kor this 
private high school has convinced hin purpose a seh Or Claes 
that, if properly organized, the correla s essential, and the bibliograp which 
tion of facts, generalizations, and exper! follows suggests the nucleus of such a 


ments with the pertinent life experiences inral 


biologists has many values and can be I 


nade tthe extra expenditure ol 


Knop 

“rom the teacher t of view, the 

ie teacher’s point of w, tl 
of such material solves the matin 

ia , 

proble ol notivation, through its ap |) |? \/ 
proach on the basis of human interest Harceou Brace 

he dramatization of discovery satisfies } Dr Ke P. ff Ha 
the eyer present reve TO behind the 1] reourt, 
scenes of lite Kor example, the evidence De Kreir, P. 

rainst the theory of spontaneous gen Harcou Brace 

4 1) ( 
eration Ma De Vitailzed as a series Ol 

I] 

mnflicts: that of Redi against common 


pinion; of Spallanzani against Need 


md of Posteur st Pouchet 

Again, the theory of immunity may be ' - 

rive t throne yer troversyv oft 
viven rea hrough the controvers: ia 
rlicl and Metcehnikoff | 

Another important set of values rea p H. W ) ) 
ized Thre the use of biographical lhia 
terial a The se entific attitudes such as ES, / HH; 
etailed the first part of the thirty court, B 


first vearbook of the NATIONAL SOcIE? 


OR ry D\ O} ATION ‘iy 
attitudes cannot be abstractly inculcated 
| | \\ \ / (; 
Dut aes ntl heroie model will al 


vavs tend to arouse emulation, whethe! 


\\ ( | ) Dh 
t be o euwenhoek s accuracy ol ob \I, 
servation and description, of Darwin 
( PLT-critie ism ana cooperat ( 
spirit. or of Noguchi’s service to human 17. Witsox. G Great VM Scie 


Objectives in the Teaching of Biology* 


VIARGARET McKIBBEN 


sity of Pittsburgh, Pittsburgh, Pennsvlivaniat 


ery high school teacher realizes the 
rtance of the use of objectives in 
purpose and organization to the 

study of living things. Yet an analysis 
the aims as set forth in high school 
literature 


thooks and edueational 


contusion beeause of the 


cls only 
Del and variety of objectives at 
tached tothe teaching of biology. More 


casual survey of the objectives 
e from the time of the introdue 
biology into the curriculum of 
condary schools to the present day 
that major chanees have taken 
n that field 
following 


questions inevitably 


the mind of the teacher: ‘‘ Are 


~ 1} 
these aims educationally sound ?”’ 
“Which, since instruction time ts 


should have precedence over 


thers on account of their greater teach 
We 

‘his article is a condensed report ol 

is e\ of the objectives expressed and 


ed in available high sehool biology 


thooks, laboratory manuals, and 
Of study, in professional texts 
periodicals, and in reports of in 
stigations It covers the period 1936 
Although an analysis of some one hun 
and fifty sourees was made for the 
many were rejected on the basis 

that they were not on the seconcaary 
school level, that they were not con 
with biology for general eduea 


; ] 
cl Is based upon 


thesis written 
fillment of the requirements for 
of Maste Science in the biol 


G 


of the University of Pittsburgh, 


uthor is now teaching at Old Trail 


tion, and that they were hot published 
in the United States between 1936 and 
1945. 
of recognized authorities furnish authori 


It was assumed that the opinions 


tarian proof of the value of the objee- 
tives and, further, that the relative value 
of these objectives in the eves of the 
authorities can be said to vary directly 
as the frequency of their appearance in 


such literature. 


Metnop 


All statements of objectives from a 
source were transferred to a card which 
indicated the author and title of the 
article or book. Each source was treated 
in this manner. An analysis of the cards 
thus prepared indicated that most of 
the statements secured could be classi- 
fied under one or more of the following 


veneral objectives : 


the scientific method 

the scientific attitude knowledge 

interest 

social adjustment 

economic values 

avocational direction 

vocational direction 

preparation for future work ana 
study 

health 

aesthetic values 


character development 


There was also a final category which 
can be called general application because 
it includes those indefinite statements 
concerning the application of biology to 
life problems of any sort whatsoever. 
The objectives on each card were then 
marked with a number to indicate to 


which objective group they belonged. 


The American Biology Teache | Jan. 
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rie 


nut by 


Books 


exhibits prepared by The American 


e Study Society and by a group of high 
tudents under the direction of Irving 


ere attended and muel appreciated 


by members of our own organiza 


attending other meetines 


Hotel. 


Iwo provratin 


Bradtord 
the di 


well-at 


under 


SCSSLONS 


of President Palmer were 


and well-received. The idea of a 
built around a central theme was 
tisfactorv and it was the general 


sus of the 


vroup that it should be so 


e of the papers will be | rinted in full 
heoming issues of The American Biol 
her and others will be summarized 
nted m digest form. 
banquet meeting was a_ stimulating 
nthusiastic climax for the convention. 
Sears’ fine address on “Human Ecol 
at the same time highly instrue 
nd entertaiing. His well known 


to present difficult concepts by means 


Was displaved at its hest. 


Books 


RicuHarp Audubon Bird Guide, 
Land Birds, Doubleday Co. 
Garden City, N. Y., 312 pp., illus 
1946 £00, 
ent writing stvle and accurate color 
e combined in this descriptive 
he eastern land birds (not includ 
hawk, grouse and dove families) 
brief foreword dealme with bird 
n general and tield study particularly, 
OK plunges at once without any keys 


riptions. Th se onre organ 


to jdentifiention, 


habits, voice,’ nest, 

nee Subspecies are not mneluded but 
no reographical res is made ina 
nees, as Tol example, the song spat 
Readers in the western part of the 
welcome the inclusion of both de 
and illustrations of such species 
road runner, rock wren, mountain 
d, hooded onmole and a number of 
vhich regularly enter the “eastern” 
ea but are not usually included in the 
‘ ts of eastern birds. The use 


12] 


of English names has been simplified by the 
Onlission of wide 
spread use are listed in the index with the 
reference to the standard English name. 
The middle section of the book consists of 
tS pages of color plates with more than 400 
pictures illustrating the various plumages of 
275 species of birds included. The classified 
bibliography is more complete than is usual 
in books of this sort, but strangely does not 
include Chapman’s Birds of Eastern North 
lmerica or Color Neu to North 
Birds. There is a well-organized index with 
all technical itahies and with the 
birds listed both by genus and by species. 
For either leisurely browsing or for actual 
field study, this book should be available to 
biology teachers and pupils and to bird en 
thusiasts throughout the area covered. 


subspecies. Names in 


A merican 


names in 


JOHN BREUKELMAN 

DeWick, ERNEST; Cooper, JOHN H., Plastic 
Craft. MaeMillan. 1946. $5.00. 
Plastic Craft is the latest edition of a book 


179 pp. 


dealing with that rapidly expanding and ever 
popular field of plasties. Seldom this 
reviewer’s interest and curiosity been so 
aroused about a book. It may be predicted 
that the first printing will be quickly ex 
hausted. This work combines the talents of 
a practical shop instructor and a_ trained 
artist. Complete information and specific 
directions are presented in non-technieal lan 
for the construetion of 


has 


cuage over seventy 
obiects, both useful and decorative, which ean 
be made from plastics with relatively few and 
simple tools. The book is well adapted for 
self-study or use in any science course. Ex 
cellent line drawings and photographs illus 
trate every phase of the projects and clarify 
the discussion. 

The book is divided into three sections, fol 
lowed by adequate appendixes. Part J deals 

ith the composition and uses of seven com 
Mion plastics ; rood and poor design; colon 
painting, and oil painting 
Part IT is concerned with proj 
and includes the folllowing; 
plastic stock layouts, sawing, filing, drilling, 
threading and topping, 
routing 


etching; tempera 
on plastics. 


ect operations 


sanding, turning, 
shaping, planing, 
ashing, polishing and buffing, ce 
heating, bending, 
eraving and carving, 


erooving, and 
cleaning, 
menting, embossing, en 
forming, fastening de 
vices, joints, pressure methods, inlaying, Jigs 
tures, dip-dying, and heat cabinet eon 
Part the objects 
which ean be made with plasties. Every step 
project. Is presented by both de 
directions and line drawing illustra 


A limited number of the projects will] 


and fi 
struction, deseribes 
ol every 


tailed 


lions 
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ne They include: lamp Varla 
tions. vases, trays, one-piece desk files, 
shelves, bulletin board, waterproof utilit) 
articles, picture frames, book ends, pock 
emo, and desk ealendar. This book is not 
ntended primarily for biologists. However, 
t offers such a wide range for handiceratt 
that it 1 ve serve the interests and needs 
( in clence group. 
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F'S2.8: 18. 


Faets about malaria presented In question 
ind answer form. Covers the eause, intec 
on, identification of carriers, life history, 
sVvinptoms reatment, and eontrol. Useful 


Biolog Teacher 
elementary 
fographie 261, Wa 


al 1] 


restricted ). 


! Department 


Pechnical HO) 1945 
Government 


W1.35: 11 


(formerly 
ing Office, 15¢ Cat: 

kit 


uplete photographic with 


nstructions for use. Of special interest to 
members of a photography eclub and other 
photography 

Po SOW Try Po Oak, and Poison 


Donald 


By M. and Kephart, 
Leonard W Farmers Bulletin No. 1972, 
ULS.DA.) 30) p., revised 1946 Govern 
ment Printing Office L0¢, Catalog No. 
41.9: 1972/2 

Reveals the enace to health, the identi 


fication, and methods tor eradication of these 


poisonous plant Precautions against, and 


treatment Tor polsoning are also discussed 


Suitable tor general science and biology stu 
dents and interesting to students of chem 
st Helptul to all science teachers. 
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S} 8 Science, Division of Second 
Man eqitests about the availability 
government publications on a wide 
ariet opies are received thi 


The 


the requests have an 


tes Office of Education. 


echers who make 


dea that there nay be a bulletin avail 


able for their desired item of informa 
Thev do not where to locate 
r secu ln many cases, teachers 
ar n thinking that authorita 
tive Information 1s available It be 
possibli them to secure what the 

want and, in addition, many other publ 


can be of help to them and 


A. How to Discover What Is Avail- 
able: 


(‘heck the allable Price Lists to in 
dicate the ones ul clesire A COpPV OT a 
recent released one is on page 124 
Tear out this page and mail it, properly 
filled out witl our name and address, 
to the Superintendent of Documents 
Government Printing Office, Washington 
2m, oo. 4 There is no charge for anv ot 
these lists 


B. How Secure the Publications 
You Desire: 


[ “se the DlankK 


Price 


to 


which vou wil 


and order 
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the publications vou desire. Enclose re- all instances where the publication is 
mittance as instructed. Your school for sale. 

lib an may be willing to do the order- Here are a few examples of publica- 
ing for vou and pay for the publications tions which were selected from several 
from library funds. Your principal or of the lists of publications and currently 
superintendent may provide funds for available from the Superintendent of 
this purpose. You may wish to develop Documents, Government Printing Office, 
your own library by paying the modest Washington 25, D. C.: 

charges vourself. It is possible that a 


History of Water Witching, with Bibliogra- 


numbet | “ ul tudents may wish to phy. 1938. 59 p. ( Geological Survey, 
order some of the publications described Water-Supply, Paper 416) 15¢. 
in the Price Lists. Cancer posters (1941). Each 28 = 22 inches, 

} different posters at 5¢ each. (Public 
C. How to Keep in Touch with Se- Health Service.) 
lected New Releases: Juternational Metric System (chart). 28.1 
44.1 inches. (Standards Miscellaneous 

Write a card or letter to the Superin- Publication 3) 40¢. 
tendent of Documents and ask that vour A General Account of the Development of 
name be included amone those who re- Methods of Using Atomic Energy for Mili- 

eo tary Purposes Under the Auspices of the 
ceive the semimonthly List of Selected United States Government. 1940-45. By 

United States Government Publications. H. D. Smythe. 35¢. 


Ncience, the Endless Frontier. Report to the 


This list announces twice a month a few ‘ : a" 
President on a Program for Post-war Sei 


of the new releases which are of general entific Research. By Vannevar Bush. 30¢. 
public interest Annotations and prices Story of Radar by John M. Hightower 
are included There is no charge for Stag igh A ae Congress, Ist Ses- 

this leaflet Radar—A Report on Science at War. 15¢. 
D. How to Keep Informed About All Several divisions of the government is- 
New Releases: sue separate lists of publications. Many 
\rrange for a subscription to the of these publications are available free 
Monthiv Catalog of United States Gov- until the free supply is exhausted. Some 
ernment Publications. The school librar- publications are for sale only. If teach- 
ay obtain this catalog for use by all ers have a special interest in the publi- 
school employees or you may become a cations of any one division, they may 
personal subscriber, This catalog is is wish to write directly to that division 
sued by the Superintendent of Docu asking that the list of available publica- 
ts at $2.25 a year domestic deliver) tions and the monthly lists of new re- 

and $2.85 per vear foreign. This cata- leases be sent to iain: 


sts the publications of all depart- 


ments issued during each month, whether 
sale or otherwise, quoting prices in Back Numbers 
AMERICAN BIOLOGY TEACHER 
Volumes IT to VIII 
October 1939 to Mav 1946 
fotany and Embryology, including Pro Annual volume of 8 issues— -$2.00 
tozo ultures, Drosophila cultures and Microscope Make remittance to 
de M. A. RUSSELL, Sec’y-Treas., 
403 California Avenue, 


Address Supply Department 
Marine Biological Laboratory Royal Oak. Michigan. 


Woods Hole, Mass. 


MARINE BIOLOGICAL LABORATORY 
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